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ELECTPOrUGNETIC  FIELDS  AND  CONTPOL  IN  RIOLOGY. 

A.  S.  Prpsman. 

Pages  3U1-3S0. 

The  analysis  af  the  accumul at ed  experimental  material  an!  some 
general  biological  considerations  aake-it  possible  to  allow/assume  the 
effect  of  electromagnetic  fields  (^P)  from  infra-low  ♦•o  superb  igh 
frequencies  on  control  biological  processes.  It  is  possible  to  assume 
that  ^BP  play  the  significant  role  in  evolution  and  the  vital 
activities  of  organisms,  since: 

1.  Is  presented  probable  the  existence  of  three  forms  of  the 

biological  activity  of  the  jj^flP:  effect  on  the  organisms  of  ♦^he  of 

environment,  electromagnetic  interactions  within  organisms  and 
interaction  between  organisms  with  the  aid  of  fBP. 

2.  These  three  forms  of  the  activity  of  EBP  are  connected  mainlv 
with  control  in  living  nature  at  all  levels  of  its  functioning  - from 
the  molecular  to  organizmennoqo. 

.3,  At  the  base  of  the  biological  activity  of  llm/rest  faster 

the  informational  interactions,  than  energy.  The  main  role  ola ys  not 
the  conversion  of  electromagnetic  energy  into  other  forms,  but  th** 
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information,  transaitted  wi*-h  ♦•ho  aid  of  ^BP. 

4.  With  dovpl opmo n t of  terhnoloqy  in  thp  living  »nvirorm«n^  of 
organisms  appear  iskusstveno  create  the  PiP,  which  can  aff=c^ 
organi sms. 

Lot  ns  a^temn*"  to  show  the  validity  of  these  positions,  on  ♦■ho 
strength  of  general  biological  considerations  and  on  th=»  basis  o*  ♦he 
experimental  data.  Let  us  examine  the  possible  wavs  of  t[,a 
explanation  of  the  nature  of  the  different  manifestations  of  the 
biological  activity  of  E^P, 

The  evolution  of  living  nature  occur/flow/lasted  with  evistence 
in  the  environment  of  the  sources  EnP,  overlapping  virtuallv  ep*iio 
frequency  range  in  quostion  - from  the  slowly  changing  magnetic  an-1 
electric  fields  of  earth  to  the  superhiqh-f reguency  ra 1 i oi z 1 nchao n i v 
of  the  Sun.  But  living  natur®  exists  and  evolves^in  i nt  or  a <-♦  io*-  with 
environment.  Therefore  it  is  possible  to  a priori  nredpolgat*  that 
the£.HP  of  any  frequency  region  of  the  spectrum  they  nlayel  some  rol*^' 
In  the  evolution  of  living  organisms  and  that  this  was  ref 1 ^ct^d  in 
the  processes  of  the  vital  activity  of  organisms. 

The  intensities  of  natural  6np  are  small,  but  the  quanta  of 
energy  are  considerably  less  than  kT.  Therefore  it  is  highly 
improbahle,  that  ®BP  we  could  serve  as  energy  source  for  living 
organisms,  as  it  takes  place  It  ’>e  relation  to  infrared  and  luminous 
radiations.  *re  presented,  however,  probable  the  informational 
functions  of  EBP  in  living  nature.  Indeed  informational  interactions 
with  the  aid  of  the  Ebp  of  the  region  of  the  spectrum  in  question  can 
be  realized  in  all  living  environments  of  organisms  - in  the 
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a^mosphprp,  ip  sp^  wai-pr,  in  I’he  parth’s  crust  and  finally  in  * issuer 
of  orqanisB.  But  with  statistical  rpception/procedurp  and  tho 
corresDond  ing  coding  informational  signals  can  transmit  thp  £nP  o*" 
vf'ry  1 ow  »npray. 

To  thp  communicat  ion/coonpc^”  ion  of  the  control  of  the  vital 
activity  of  organisms  with  the  UnP  of  environment  indicatf»s  the 
presence  of  conformity  between  alternations  in  the/lNP  and  tb^ 
fundamental  biological  rhythms,  confirm  by  ‘•he  generalize!  da^a  f’='ig. 
1). 

with  the  11-year  cyclic  recurrence  of  an  increase  in  the  level  ot 
magnetic  activity  (Yanovskiy,  196U)  coincide  increases  ir  the  niim»-or 
of  populations  of  animals  (Willy,  1959)  to  of  the  outbreat  of 
epidemics  (Berg,  1950).  Tn  favor  of  the  fact  that  this  is  connected 
precisely  with  magnetic  activity,  testifies  the  reliably 
est ahl  ished/inst al 1 ed  correlation  of  the  numbers  of  cardiovascular  an! 
neuro- psych ic  diseases  with  magnetic  storms  durino  periods  from  7- 
before  the  15-daytime  (Friedman  a oth.,  1961). 
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of  nagnetic  activity  (on  Yanovskoau,  1964) 


(on  YanovskoBU  1964)  ; F is  an  elpctric  intensity  (on  Avarki y® vu , 
1960).  (17).  They  after  aaxiaua  0.  (19).  B is  a 27-daytimo  cyclic 
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recurrence  of  magnetic  nerturba*- ion  (on  Yanovskomu,  1064).  (10). 

Hours  of  days.  (20).  E is  an  electric  intensity  (on  ft  v^rk  i v u , 

106C);  the  horizontal  (H)  and  vertical  (Z)  components  of  maqne*-ic 
field  (on  Yanovskotnu,  1964).  (21).  min.  (22).  0 ic  an  anal"'  of 

depression  of  magnetic  field  (or  Yanovslfom  u,  1064).  (’’I).  Variations 

in  the  biological  processes.  (24).  o _ the  number  of  oonula^ion 
(according  ♦o  Hilly,  1050) ; N is  a number  sluchasv  of  th=  diseases  by 
cerebrospinal  meningites  (Nj)  and  bv  diphtheria  (^’^)  (on  Perg,  1060). 
(25).  Pelative  values.  (26).  Migrations.  (27).  - *•  h ^ 

reprod  uct  ion/m  ul  t in  1 ica  t i on  of  phytoplankton  (on  Vernadskomu,  1060)  ; /( 
- the  intensity  of  the  dvVhaniya  of  potatoes  (according  o °ranr, 

1964);  2ft  are  a auantity  of  fatty  reserves  in  migratory  birds  (or 
Dol'niku,  106S),  (28).  Days  from  the  beqiming  of  cycle.  (20).  - 

oestral  cycle  in  the  females  of  primatov  (according  ♦■o  Hilly,  1050)  . 
(30).  Pen.  (31).  Mouse.  (32).  Plants.  (33).  T - th®  ‘•emperature 
of  bodVr  ~ thP  content  of  eosinophils  in  ^he  Hood,  2?  - the  space  of 
the  nuclei  of  cages,  M - the  frequency  of  mitosis  (on  Pyunningu,  1060; 

to  Khal'bergu,  1064).  (34).  deg.  (35).  - the  angle  of 

deflection  of  the  path  of  motion  of  the  sn a i 1/coch leas , released  in 
napravlenyi  S of  earth  (according  to  Brown,  1063). 

Page  343. 

To  the  maxiiiums  of  the  annual  periodici+’y  of  the  level  of  magnetic 
activity  correspond  the  maximums  of  biological  processes  of  the  plants 
(Vernadskiy,  1060;  Braun,  1964)  and  of  animals  (Dol'nik,  1065).  in 
these  examples  a periodic  increase  in  the  level  of  magnetic  ac*-ivi»y 
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it  is  possiMs  to  pxamine  as  "tho  proportional"  sensor  of  control. 

h series  of  bioloqical  processes  (especially  connect?! 
repro^l  uct  ion/miilt  i nl  ica  t ion)  occnr/f  low/la  sts  with  27-2R- 3 a y*  ime 
rhythir.  Through  the  same  approximately  intervals  are  repe^  ■•-p!  the 
weak  magnetic  storms,  which  it  would  be  possible  to  examine  as  "nulse" 
sensor  for  the  regulation,  for  example,  of  oestral  cycles  in  ^he 
females  of  primatov. 

r*ary  processes  of  vital  activity  proceed  with  th®  "tsi  rVad  noy" 
rhvthmicity,  synchronous  with  diurnal-periodical  changes  in 
environment.  These  rhythms  are  retained  at  constant  temperature, 
illumination,  pressure.  Therefore  (and  partly  according  to  other 
considerations)  they  consider  that  the  control  of  rhythms  is  realizrd 
by  a endogenous  mechani  m - "biological  clock",  not  depend! no  on 
environment  (Shnol*,  19b4).  However,  there  are  foundations  tor 
assuming  (Hrown,  1963)  that  these  "hours"  are  synchronized  by  f'xtornal 
"differential"  sensors  - the  diurnal  periodical  electrical  and 
magnetic  fields  of  earth  (Averki,  I960).  The  curve/graphs  (^ig.  1) 
illustrate  correlation  (positive  and  negative)  between  changes  in  tt-p 
fields  and  biological  processes  of  different  organisms  (Ryunnirg, 

1960;  Khal'berg,  1964). 

Halnitnoye  field  can  yavlyae'sya  and  by  "orientational"  sensor. 
This  indicates  conformity  between  daily  variations  in  th?  direction  o^ 
the  motion  of  snail /cochleas  relatively  the  magnitnoso  of  meridiar 
(Rrown,  1963)  and  the  corresponding  changes  in  the  angle  of  depression 
of  the  magnetic  field  of  earth. 

Are  known  finally  the  short-range  fluctuations  of  the  magnetic 
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irtonsit-y  of  ear^h  - with  ppriods  from  several  minu^-os  o hnnir‘^'^*-h 
fractions  of  a second,  Tt  is  characteristic  that  in  this  same  ramo 
occur  the  oscillations  of  hioelertric  activity. 

Thus,  general  biological  considerations  and  the  giv^n  comnerisons 
lead  to  zak  yucheniy  11,  that  the  questions  of  the  effec*-  of  natural  £**P 
on  biological  control  deserve  on  the  drayney  neasiire  of  sorious  stingy. 

The  second  form  of  the  hioloaical  activity  of^lP  - the 
electromagnetic  control  of  processes  in  organism  - long  is  already 
establ ished/installed  by  electrophysiologv  for  a low-f reoue rcy  range 
{approximately  to  1 000  Hz).  There  are  foundations  for  assuming 
(Presman,  196U)  interaction  between  cages  and  macromo 1 ecu  1 e s with  the 
aid  of  f'MP  and  more  high  frequencies.  Here  can  lie/rest  the  roo*s  of 
the  unexplained  thus  far  nature  of  some  selective  interactions  hetveeu 
cages  and  macromolecules  at  living  organism. 

The  guestion  concernino  the  third  term  of  the  biological  artivity 
of  fHP  - the  electromagnetic  commun  teat  i cn/connect  ions  be*-ween 
individuals  of  one,  and  it  is  possible,  and  the  differen*-  typpp  of 
animals  - is  interesting  in  connection  with  the  existence  of  distant 
interactions  between  them,  such,  as  call  of  the  individual  of 
cont  ra  diet  ory /oppos  i te  sex/floor,  the  coordination  of  si  mu  1 1 neons 
maneuvers  in  th“  flocks  of  birds  and  fishes,  the  coordination  of  the 
activity  of  community  insects  and,  etc. 

The  most  convincing  experimental  data  on  the  biological  activi+v 
>f  0KP  are  obtained  for  the  latter  of  10-15  years.  Are 
established/installed  the  different  manifestations  of  th?  biological 
effect  of  the  ^flP  of  different  frequencies,  magnetic  and  elortric 
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!*•  turnci  ant  that  to  react  the  different  nnani?!ms  - 

from  ♦■he  nr.  ice]  1 ul  ^ r to  man.  Action  Is  re  veal /do<- oc»- =d  at  all 

levels  of  the  functioninq  of  orqanisms  - from  the  molecular  ro  ♦■he 
systemic,  and  also  in  vi^ro  a*^  cellular  and  molecular  onerqv  levels. 
(Presman,  , 19^S;  Boyenko,  1964;  T.etavet,  1 964;  Barnorhv, 

Gcl’lberq,  196S). 

Page  144. 

In  Fiq.  2 given  ex  emnl  a ry/a  pprox  im  a*e  spectral  d i st  r i h ur  lor 
the  intonsities  of  th®  natural  £"♦♦?  of  environment  and  the 
exp'^r  i menta  1 1 V established/installed  minimum  threshold  in^  ■>  nsit  ie.s,  a^ 
which  r evea 1 /dot ect ed  hioloqical  effect  f I P in  experiments  on  spinal 
and  invertebrate  animals,  on  plants,  at  cellular  anl  mol^'cular  enerqv 
levels. 

Frequencies  approximately  to  1000  K7  can  be,  apparent! v,  ex^minoi 
as  characteri.stic  for  living  oroanisms.  This  is  th®  ranae  of 
alternations  and  natural  and  bioloqical  processes.  In  ti^is 

frequency  ranqe  it  was  possible  to  reveal/detect  threshol^i  intensities 
for  biosysteras,  the  considerably  lower,  than  intensities  of  na*^aral 
£nP.  In  this  case  the  uch vst vi  tel*  nost  * of  biosysteras  ren d er/s howed 
on  several  ordor.s  higher  than  that,  that  is  presented  pro^'ably  from 
the  examination  of  interactions  £‘mp  with  the  molecules  of  biological 
substances  (Barnothy,  1964). 

Tn  the  range  from  the  high  to  superhigh  frequencies  natural  - 

atoBospheric  discharges  and  solar  noises  - are  the  noncoherent 
radiation,  total  intensities  of  which  sharply  decrease  wi^h  an 
increase  in  the  frequency.  These  £np  cannot  he  considered  as  the 
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synchronizing  rpgula»-ors  of  biological  rhythms  in  ♦■h«>  comnlp^e 
organisms,  since  threshold  intensities  for  biosystems  in  this  ranao 
significantly  higher  of  the  corresponding  intensities  of  natural  B'^P. 
i^oaever,  even,  here  the  sensitivity  of  the  biosystems  to  of 
significantly  higher  theoretically  obtained  from  the  examination  of 
effects  at  molecular  energy  levels. 

m the  entire  region  of  the  spectrum  in  question  the  iincommonlv 
high  sensitivity  to  of  JEi^P  is  noted  mainly  of  the  complete  organisms: 
it  is  the  higher,  the  more  complex  the  level  of  oganizatsii.  This  on"* 
must  not  fail  to  consider  in  the  study  of  the  problem  concerning  th‘^ 
nature  of  the  biological  effect  off’lip.  Are  incorrect  tha 
confirmations  of  some  scientists,  that,  the  reactions  of  the  complete 
organism  generally  cannot  he  considered  as  proof  of  the  existence  of 
the  biological  effect  of  fmp  and  that  this  action  compulsorily  must  he 
reveal/detect  ed  on  simple  physicoch'^mica  I systems. 
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Prequencv,  Hz. 

oagp  lUS. 

Are  incorrect  the  atteapts  to  search  for  the  mechanisTs  of 
bioloqical  effect  of  £hP  only  at  microscopic  level,  Surh  views 
disreqard  the  specific  ” organ i2at i on"  in  livinq  nature,  which  is 
inherent  in  it  the  " sverkhaddit  i vnost ' " , which  develops  itself  ir-  tfe 
fact  that  with  the  complication  of  biosystems  apnear  the  new 
properties,  which  do  not  possess  the  component  system  ca  1 1 /ei r s 
(/4?ent-  *>  , 1064;  Poerster,  lob'll. 

Apparently,  the  different  manifestations  of  the  biological  offer* 
of  Bhv  are  connected  also  with  the  different,  still  not  studied 
mechanisms,  characteristic  for  each  level  ot  organ irat ion.  Oo,  ve* 
guessed  the  nature  of  the  elekt rovo7bud i mosti  of  cage,  although  abou* 
the  physicochemical  processes,  connected  with  this  phenomenon,  is 
known  already  much.  In  the  firs*  staqes  for  the  researchers  i*  is 
necessary  to  use  the  method  of  "black  box"  and,  on  th“  strenqth  o* 
experimentally  est  a blished/inst  a 11  ed  "input"  and  "ou'nut" 
characteristics,  to  select  the  appropriate  equivalevit  schemes.  Let  us 
examine  this  in  an  example  of  the  features  of  the  different 
manifestat  ions  of  biological  effect  ^NP,  Illustrated  in  ’'ig.  1. 

The  character/nature  of  the  action  of  Acbp  on  macromol  ecules 
depends  in  vitro  also  on  ♦■he  value  of  the  affecting  energy  and  on 
frequency.  During  heating  protein  solution/opening  by  VHP  field  the 
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leprnrlpncp  of  the  percen^-aqo  of  lonat  urati  on  on  time  of  action  ins^  as 
with  usual  thorinal  (i  ena  tura  t ion  - is  exponential  (Marha,  iqt,a)  . 
same  char  ao^-er/nat  :i  ro  has  the  t ime/*Tniporary  dependence  of  a chanqe  in 
♦•he  optical  activity  the  n.h-O.Fo/o-  of  the  solution/openini  of 
qlycoaer.  under  th?  effect  of  feeb’e  VHF  field.  With  con  cen  t ra  t i on 
O.lo/o  deperience  hears  mtiltistaqe  sarahter  (Van  Fverdinqen,  I'^^ll. 

'♦’he  deppndence  of  molecular  effects  on  frequency  also  is  douhle. 
For  example,  the  activity  of  catalase  is  reduced  at  selec^ive 
frequencies  in  low-frequency  ranqe,  and  in  ult ra hiqh-f reque ncy- ra nqe 
it  is  observed  smooth  dependence  on  frequency  (Chirkov,  iqfU)  . Th® 
distinct  resonance  character/nature  of  the  effect  of  an  increase  in 
the  activity  of  qantma  qlohulins  of  man  in  the  range 
u 1 t ra h i ah- f requenc y is  shown  by  Bach,  etc.  (Bach  a oth.,  IPbl). 

On  the  base  of  such  special  feature/peculiarities  of  the  action 
of  B BP  on  macromolecules  can  lie/rest  the  different  mechanisms,  caused 
by  the  multiple  staging  of  the  structural  organisation  of 
macromolecules,  for  example  by  synchronous  ccn format iona 1 oscillations 
(Shnol*,  19fi‘i)  . 3ne  should  consider  possible  the  rolf  r a st  vor  i t niu- 
water,  which  possesses  at  the  molecular  energy  levels  of  series  unioue 
properties  (Klotts,  1964).  Pesonance  absorption  can  be  connected  also 
with  dipole-dipole  passages  because  of  the  fluctuations  of  proton 
distribution  in  protein  aolectile  (Toqelhut,  1960),  and  with 
piezoelectric  resonance  w«C(iw  d**65)  and  with  nuclear- 

quadrupole  resonance,  etc. 

■fhe  character /nature  of  the  reactions  of  cages  and  unicellular 
organisms  depends  on  that,  which  macrostructures  directly  they  affec*- 
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fHP.  The  effects,  connected  with  the  reaction  cf  central  structure?: 
(nuclear  organelles),  depend  on  the  affecting  energy  two-phas^. 
Examples  of  this  dependence  are  a change  in  the  phagocytic  activity  of 
parametsiv  under  the  action  of  the  VHP  field  (Kulin,  ?1orozov,  1^64) 
and  of  the  rat»  of  growth  of  bacteria  in  magnetostatic  field  (Cerencor 
a oth.  , The  effects  of  the  action  of  (f'HP  on  the  perinh=»ral 

excitable  structures  of  cage  in  practice  do  not  depend  on  energy,  it 
it  is  higher  than  the  threshold  of  response.  This  is  i 1 1 us *Ta ed  by  a 
change  in  the  excitability  of  the  nerve  of  frog  (Pami=nski,  IPhU)  and 
of  parametsii  (Presman,  Pappeport,  19f>S)  under  the  action  ot  VHP 
field. 

Resonance  char acter/nat ure  bear  the  effects,  connectai  witt  the 
action  of  £hP  on  central  structures,  for  example  the  ret^rda^^ion  of  an 
increase  in  the  cages  of  mammals  (Knoepp  a oth.,  1'lf2),  but  saoo^-h 
frequency  dependence  is  observed  in  the  ef  fektat.hdeyst  vi  va  of  to 

the  peripheral  excitable  structures  of  cage  - the  motor  reac^-ion  of 
the  neuromuscular  preparation  of  froo  and  parametsii  (bresmar, 
Pappeport,  1964). 
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Fiq.  3.  The  featjres  of  the  biological  effect  of  £HF. 

Key:  (1).  Dependence  on  the  energy  of  >6hP  (Pt);  P is  intensify;  *■  - 

tise  of  action  with  f = const.  (2).  Dependence  on  ♦■he  freonency  of 
^HP  with  P»t  = const.  (3).  Effects  at  irolecular  energy  leveiK  ir 
vitro.  ('*)•  irir.  ('>)  . • - is  a change  of  the  angle  of  rotation  of 

plane  of  polarization  in  the  solution  of  glycogen  of  dif’^erent 
concen  trat  ion  during  SHF  TC-8H~  superhigh  f rog  uency  1-i  m i i a *•  ion  with 
the  freguencv  of  1.87  CHm.  and  e-  3 ( Van-Everdingen , 1PU1)  ; X 

- the  denaturation  of  albumins  of  the  Mood  of  man  durim  the  she- 
irradiation  of  10  5^x;  (Warha,  19^3).  (6).  KHz.  (7).  e - is 

decrease  in  the  activity  of  catalase  of  the  blood  of  the  rahtin  with 

of  12.5  l^/s«  in  ranges  2-2H  kHz  and  {O'*— U'lo"*  kifx.  C" e) 

(Chirkov,  1984)  - an  increase  in  the  activity  of  gamma  globulins  of 
the  blood  of  man  13-20  V/cm  (Shnol*,  198*5).  (0).  Action  on  cages  ard 

unicellular  organisms.  (9).  W/cm^.  (ID).  o — is  a phagocytic 

activity  (in  o/o)  of  parametsiy  during  the  SHE-irradiation  o^  2.3 
(Kulin,  Forozov,  1964)  ; e - the  velocity  of  the 
rcproduction/raultiplication  ot  bacteria  in  magnetostatic  field 
(Gercnser  a oth. , 1982);  t,  x are  a change  in  the  excitability  ot  the 
nerve  of  frog  (t)  and  of  parametsiy  (x)  with  f = 3 SHz.  (icamienski, 
1964,  Presman,  Pappeport,  1965).  (11).  Hz.  (12).  - The  retardation 

of  the  reproduct ion/Bult iplicat ion  of  the  cages  of  mammals  (Knoepp  a 
oth.,  1962):  fhe  sensitivity  to  of  5l1P  according  to  th“  mof  or  reaction 
of  the  neuromuscular  preparation  of  frog  (t)  and  of  parametsii  (x) 
(Presman,  Pappeport,  1964).  (1  3).  Peactions  of  complete  complex 

organiza.  (19).  mVlt./sm.  (15).  oi  — is  a change  in  the  rhythm  (in 
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0/0)  o*  pa  1 pit- at- ian  of  rabbit  flurirg  thp  HF-irta'iiatlon  of 
and  of  tho  rewaining  parts  of  tho  body  (x)  ; f = 2.1  (nr''3n>a'’, 

lObS;  Lovitina,  19f)4);  • -Tho  effect  of  static  field  on  th^ 

divergorce  (in  o/o(  of  the  path  ot  snai  1/cochl  ea  s fron  miqr^*-ic 
meridian  (nrown,  10^4).  (1b).  is  a carbohydrate^ 

exchan  ge/metabolisiti  under  the  influence  of  Bnp  (with  1 'i  V/cm)  on  tho 
isolated/insulated  liver  of  rat  (PudVo,  1964);  • - thp>  secretion  of 

saliva  in  dog  under  the  influence  on  head  £mP  (with  1 V/om)  (Sal-^v, 

1964);  X is  a change  EKfl  in  rabbit  under  the  influence  of  f "*P  ( x)  and 
of  magnetostatic  field  C^)  (Kholodov,  1961;  Gvozdilrova,  Snan’veva, 

1964).  > 

Page  147. 

In  the  reactions  of  the  central  systems  of  complex  organisms  to 
eiP  it  is  observed  both  two-phase  and  d vuk  hgor  baya  dependence  or  *-he 
affecting  energy.  An  example  of  the  first  is  the  change  in  tha  ’-hythm 
of  heart  sokrshcheniy  in  rabbit  during  the  SHP-irradiat  ion  of  h^'ad 
(Presman,  1965),  the  second  - a change  of  the  behavior  of 
snail/cochleas  in  constant  nagnitnom  field  (Brown  a oth.,  1964).  Tho 
effects  of  the  action  of  fiflP  on  peripheral  system  in  practice  do  not  , 

depend  on  freguency;  as  an  example  can  serve  the  retardation  of  heart 
rhythm  in  rabbits  under  the  influence  by  VHP  field  on  skin  receptors 
(Levitina,  1964) . 

It  is  difficult  to  establish/install  the  true  freguency 
dependence  of  the  reactions  of  complex  organisms  to  action  J'flP  on 
frequency,  since  on  it  they  depend  the  depth  of  penetration  of  the 
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ererqy  of  fnP  In  the  cloth  of  body  and  ^absorp+’ion  in  ♦^hos*'  or  o*her 
struc*-ures.  To  this  dependence  can  affect  the  anatomical  loca'^ior  o'" 
cloths  with  the  different  lek^r  icheskimi  paraaeters.  Therefore 
directly  it  is  not  always  possible  to  “stablish/instal 1,  is  ♦he 
observed  reaction  the  result  of  the  direct  effort  of£lP  on  peripheral 
or  on  cen*-ral  systoms.  For  example,  the  in  practice  the  same  effects 
of  chanrje  PFO  in  rabbits  appear  under  tho  action  of  the  VHP  fields, 
which  are  absorbed  in  ♦ he  surface  cloths  of  body,  and  the 

ult  rah  i(jh-f  requency  - f i “ Ids , which  penetrate  to  the  internal  structures 
of  central  nervous  systom,  and  even  maonet  osta  t ic  field  {Kk»lodotf^  lOfl; 
Gvozdikova,  Anan'yeva,  1*164)  . On  the  other  hand,  is  noted  the 
two-phase  frequency  dependence  of  a chanqo  of  the  si vunovy d el  op iva  of 
doq  in  ultrnhiqh-f  reqnencv-range  (Saley,  1964)  and  carbohvd  raf^' 
exchanqe/metabolism  in  the  isolated/insulated  liver  of  rat  in  ♦he 
ranqe  of  low  and  vykhokikh  frequencies  (Budko,  1964).  At  the  same 
time  the  results  of  the  number  of  experiments  with  sufficiont 
certainty  indicate  (Pr“sman,  1964,  196*5)  the  broadband  sensitivity  to 

of  £hP  and  peripheral  and  central  systems  of  the  organism  of 
vertebrates. 

The  feature  of  the  biological  effect  of  fllP  on  the  organism  of 
vertebrates  it  is  the  kummulyatsiya  of  weak  actions.  Tn  this  case  is 
observed  the  two-phase  and  dvukhqorbaya  dependence  of  kummj lyat ivnogo 
effect  on  the  number  of  vozdeyst viy 1.  The  appearing  Physiological 
changes  are  retained  sufficiently  long  time  and  even  can  be 
irreversible  (Presman,  etc.,  1961;  Boyenko,  1964;  I.etavpt^  1964; 
Barnothy,  1964;  Goldberg,  1965;  Presman,  1 965).  Let  us  note  finally 
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♦•ho  osson^ial  diffaronce  in  reaction  ra<-<=>  opriphoral  ani  r=n»Ta1  norvo 
sysapw??  ♦o  tho  f**P;  tho  first  is  is  vorv  rapid,  tho  so-on'1  - wi^h 
latent  period  from  dozons  before  the  hnndreds  of  seconls  voz-^  i tova, 
Anan'vpva,  19h4;  Kamienski,  1064). 

The  existonc3  the  second  *^orin  of  the  hiolonical  artivi^v  of 
f*1P-HF  and  9 HF- in  eract  ion  at  molecular  energy  levels  - esca  on /ensues 
of  the  mentioned  above  resonance  effects.  On  the  possible  interaction 
between  cages  it  is  possible  *^o  judge  only  by  indirect  dat  -i  - t 6e  high 
sensitivity  of  the  cages  to  of  £1P  and  recently  open  generation  in 
cages  (VolVers,  Candib,  i960;  italakhov,  1965). 

Indirect  data  confirm  the  possibility  of  existenca  ani  third  form 
of  the  biological  activity  of  B^V  - electromagnetic  interactions 
between  the  organisms;  so,  is  reveal/detected,  on  one  hand,  the 
ahilitv  of  human  organism  to  the  perception  of  the  H. ^.-fields  of  very 
small  intensity  - order  10-t  V/v'  (Plekilanov,  1965)  , with 

another  - the  generation  of  VHF  fields  (Oaski,  1060). 

Summing  up,  is  presented  some  considerations  about  the  possible 
nature  of  the  biological  activity  of  FFP. 

fHP  they  play  essential  rJ'  in  the  control  of  th?*  processes  of 
vital  activity  all  levels  of  the  functioning  of  organisms,  from 
internal  coordination  to  interactions  in  biodfere. 

Page  148. 

The  electromagnetic  control  provides  largely  the  dynamic  equilibrium 
between  living  organisms  and  the  environment. 

In  any  organism  there  are  central  systems,  receiving  the 
electromagnetic  information  about  alternations  in  the  geophysical 


0 3-10-77 


US  TF 


fartors  and  r'?‘Trort  iv‘'ly  ron^^  i o 11  i nq  procespps  of  ac*ivi*v, 

and  also  porinh**^!  jystonis,  ''which  mediate"  hotwpop  opn^ral  and 
pTtornal  aq^ncips.  n n icol  1 n 1 ar  organisms  fhis  control  is  rPsliTPd 

by  centra!  systems  o*’  nucleus  and  oiqanellps,  but  ppriph-^ral  - ^y 
surface  excitable  structures.  In  ver^'phratps  the  fundamental  corTol 
provides  the  central  nervous  system  (and  the  connected  with  it  svstems 
of  rpij  ulat  ion)  , bur  neripheral  - surface  recentor  apparatus.  ^t  the 
same  time  there  are  central  and  peripheral  systems  in  orqa "/control s, 
is  retained  self-contained  cellular  requlation.  Thus,  in  vortehratef; 
is  a "multistage"  system  of  central  and  peripheral  mechanisms.  ""he 
controllinq  systems  lowest  unicellular  occupy  intermediate  position. 

With  respect  to  external  el ect romaqnet ic  controls  th?  mechanisms 
of  peripheral  systems  are  low-inertia  and  broadband  in  fr=»quencv, 
intensity  and  the  accordinq  to  character/nature  of  modulation. 

Central  izbiratel'no  react  only  to  small  alternations  in  the  natural 
£*!P.  These  mechanisms  are  inertial,  capable  of  )cu  mmul  i ro  va  t ' weak 
actions,  uzhopolosny  in  frequency,  intensity,  the  according  to 
character/nature  of  modulation. 

Tinder  inadequate  external  agencies  the  "signals  of 
prevent  lon/warning"  from  peripheral  mechanisms  produce  either  a ranid 
decay  in  the  sensitivity  (inhibition)  of  central  svstems,  or  thev 
stimulate  th?  control  of  the  processes  of  vital  activity  in  the 
direction,  contradictory/opposite  to  that,  that  occurs  under  the 
adequate  influence. 

In  complex  organisms  selective  interaction  between  rages  an*! 
molecules  occurs  apparently  by  means  of  the  resonance  and  coded 
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rommur  icat  i on/corrif»ctions  to  p.  Is  presented  probable  eristopm  ani 
to  cotpmor/qenera  1/total  sianalirq  for  tbe  rapid  and  cooriina^-^d  matinq 
more  active  of  entire  oraanism  during  sharp  emotional  erci*- a*- ions  ir 
especially  critical  for  an  organism  si^-uations. 

If  periodic  natural  E^P  syrchronizr  t^p  processes  of  vi*al 
activity  in  accordance  with  changes  in  environment,  <-her>  ••he  snoradic 
changes  in  the  £?1P  (for  example  magnetic  storms)  are,  obviously, 
interferences  with  electromagnetic  control  in  organism.  In  normal 
organism  peripheral  and  central  systems  shieli  organism  from  such 
interferences,  hut  this  protection  is  disrupted  in  the  pa  •■  h ol  oo  ica  1 
states,  when  adaptive  abilities  are  attenuate/weakened.  I n ‘■erf  emnces 
must  he  artificially  create  the  B^P  whose  parameters  in.  the  general 
case  fall  outside  th®  predel*  of  the  adaptive  possibilities,  which 
evolutionary  formed  in  the  interaction  of  organisms  with  natural  with 
f f P. 

the  fmp  of  different  frequencies  they  can  cause  the  identical 
distur  hance/hr eakdown  of  ‘•he  biological  regurl  irovaniya , when  at  anv 
frequency,  inadequate  to  biological  rhythms,  is  introduced  "harmful" 
information  or  if  B"”  is  detected  in  biological  structures  and  creates 
constant  "background"  and  finally  when  the  £f1P  of  any  frequency  it 
disrupts  one  or  the  other  electromagnetic  interaction.  ghviouslv,  i*- 
is  possible  to  fit  £mp  with  such  parameters  in  order  that  is  directfi 
to  affect  one  componen t/li nk  or  the  other  in  multilateral 
electromagnetic  regulation,  to  directed  change  the  course  of  the 
determined  biological  processes,  to  compensate  for  the 
distur banre/breakdowns  of  regulation  with  pathological  s’-ates, 
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The  examin'^d  here  problem  forms  already  certain  new  range  o'" 
biology,  which  can  be  call/named  ”e  loct  romaane*.  ic  biology”.  The 
development  of  this  range  is  interesting  not  only  in  cognitive  aspect, 
hut  also  from  the  viewpoint  of  the  possible  practical  a pel i ra t i on/user 
in  medicine  and  agriculture,  in  the  solution  of  the  different  protloms 
of  bionics. 
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